Objective: The objective of this study was to verify from a school-based epidemiological survey, the prevalence of anterior open bite, analyzing the influence of pacifier habit in the school. Methods: The first step was a questionnaire for the parents, and later clinical examinations in 237 school children, 3-14 years old, in the city of Santo Expedito do Sul/RS, Brazil. Results: The population gender distribution was 50.3% boys and 49.4% girls with a mean age of 8.63 years, and 16% had primary dentition, 50.2% mixed dentition and 33.8 % permanent dentition. There was a 22.8% prevalence of anterior open bite, obtaining a significant association between anterior open bite and the pacifier sucking habit on the three dentitions. Conclusion: The duration and frequency of the habit were strongly associated with anterior open bite malocclusion in the deciduous and mixed dentitions.
IntROduCtIOn
Malocclusions are morphological deviations of biophysical nature in the masticatory apparatus, it can be understood as the arrangement of teeth in the dental arch and their relation with the bone bases and related structures in a disharmonious way. 1, 2, 3 Several authors have considered the normal pattern of occlusion almost an exception, so because of the high prevalence of malocclusion, it is considered an important public health problem. The study of malocclusion and its etiology is of fundamental importance to the dentist that, with early diagnosis and preventive measures, including awareness of the patient and guardians, can intercept difficult problems to solve in the long term. 4 The anterior open bite is a common type of malocclusion, understood as a deficiency in the normal vertical contact between the opposite teeth, maybe occurring in a limited region or rarely throughout the dental arch. It consists of a discrepancy in the vertical direction, which makes it more difficult to be corrected and its final results seem to be less stable. 5 People who have anterior open bite have no muscle balance, resulting in lack of relation between the jaws and interfering on facial harmony. The correct position of the tongue and lips and the normal performance of swallowing is essential for the maintenance of balance in the position of the teeth in the jaw and in the surrounding muscles. 6 Harmful oral habits are understood as incorporated patterns of muscle contraction, of complex nature and unconscious character, it may act as deforming factors for growth and bone development, tooth position, in breathing and speech. 7 According to authors, 8 the effects of harmful habits on dentition depends on the frequency, intensity, duration, individual predisposition, age, and also the conditions of nutrition and health of the individual. In absence of one of the requirements time-intensity-frequency there will be no changes in the dental arches. Therefore, the aim of this study is to determine the prevalence of open bite in children from 3-14 years of age in the city of São Expedito do Sul/RS, Brazil, as well as to verify the influence of duration and frequency of deleterious habits (pacifier use), in the establishment of this malocclusion. Since it is a new work in this location, the results of this research aims to support oral health programs for the population.
MEtHOdS

Study population
This is a cross-sectional school-based research in two stages. First, we sent a self-administered questionnaire to parents and / or guardians. In a second step, a clinical examination was done in children and teenagers from local schools. The target population has 300 students, from 3 to 14 years of age, and 237 were actually assessed and were part of the analyzed sample. All students were enrolled in five public schools in rural and urban areas of Santo Expedito do Sul/RS, featuring a census. Data from IBGE 9 describe the population of Santo Expedito do Sul as having 2,683 residents in the city of all age groups. The small town is located in the northwest part of Rio Grande do Sul, Brazil.
The children were divided into three groups, according to dentition age: » Deciduous: 3 to 5 years (16 females and 22 males), total of 38 children. » Mixed dentition: 6 to 10 years (62 females and 57 males), total of 119 children. » Permanent dentition: 11 to 14 years (39 females and 41 males), total of 80 teenagers. Students who have already used or were using some type of orthodontic appliance, the students who had dental mutilations in the area above the arches, and those who did not have the Term of Consent signed by parent / guardian were not part of the survey.
The project was submitted and approved by the Ethics Committee in Research of the University of Maringá / Uningá, Resolution 196/96, determined by the National Research Council (CONEP), it was approved under protocol number 0082/08.
Examiner calibration and data collection
Prior to the pilot study, the calibration and measurement of the examiner, and the diagnostic criteria used for the measurement of anterior open bite, the distance between the incisal edges of maxillary central incisor and the incisal edges of lower incisors, using the CPI probe for this purpose were performed. 10 As a research instrument a clinical examination on each child at the Unit of Primary Health Care in the city was carried out, using a properly sterilized millimeter probe for this procedure according to the biosafety standards. Another instrument used was a questionnaire given to the caregivers.
Pilot test
The pilot test was conducted aiming to test the operation of the proposed method for the epidemiological survey, standardizing the fieldwork conduction, the use of evaluation and assessment instruments of the examiner, as well as the notes, ensuring the reliability of findings. This stage of the survey was to examine 20 children from a randomly chosen school.
Analysis and interpretation of results
The data was entered and stored in a specific database in SPSS version 15.0. In the first step of the analysis a descriptive statistics of studied variables was performed. Then, a bivariate analysis was performed using the chi-square test at a significance level of 5% and confidence intervals of 95% to test the associations between the prevalence of open bite and other variables, followed by the estimation of odds ratio and confidence intervals.
RESuLtS descriptive analysis of the sample
The sample size was similar regarding gender (nearly half in each group), and 16% had primary dentition, 50.2% mixed dentition and 33.8% permanent dentition. The mean age of the sample was 8.63 (SD 3.03) years. Most students lived in rural areas (92%), and 85.2% were white. Demographic data are shown in Table 1 .
Inferential analysis of anterior open bite
The overall prevalence in the three dentition of anterior open bite, the dependent variable of this research, was 22.8% (54), and 77.2% (183) did not show anterior open bite.
The prevalence of open bite in the deciduous dentition was 34.2% (13), 24.4% (29) in the mixed dentition, and permanent dentition obtained a prevalence of 15.0% (12) .
The bivariate analysis evidenced a significant association between the variable anterior open bite and the habit of sucking a pacifier in the three dentitions (p < 0.001). The students who had the habit of pacifier sucking and presented open bite malocclusion totaled a percentage of 36.5%, with nearly 7.5 times more likely to have this malocclusion than those without the habit of sucking pacifiers (OR = 7.40, 95% CI 3.30 to 16.56) ( Table 2) .
When the dentitions were separately evaluated, there was also a statistical association in relation to the variable anterior open bite and sucking a pacifier (p <0.000). The students who had deciduous dentition and had the pacifier sucking habit in childhood had 65% of anterior open bite. In bivariate analysis, these children with deciduous teeth were nearly three times more likely to have open bite than those that did not have the pacifier habit (OR = 2.85, 95% CI 1.57 to 5.19). The students who had mixed dentition and had the pacifier sucking habit in childhood 37.3% had an- There was a statistical relation to the variable anterior open bite and the frequency of daily use of the pacifier sucking habit in the deciduous and mixed dentitions (p < 0.005). The children with deciduous teeth that do not use pacifiers or used only to sleep had 11.5% of anterior open bite. On the other hand, the students in the deciduous dentition who used a pacifier all the time, such as during the day and night in childhood, had 88.9% of anterior open bite. In bivariate analysis, children who sucked only to sleep were less likely to have open bite than those that used all the time (OR = 0.02, 95% CI 0.00 to 0.25). In the mixed dentition, those who did not use pacifier or used it only to sleep and had open bite was 11.7% and those that sucked all the time and had open bite was 47.6%. Children who sucked only to sleep were less likely to have open bite than those that used all the time (OR = 0.23, 95% CI 0.09 to 0.56). The children with permanent teeth and open bite who used a pacifier at all times had a percentage of 25%, however, there was no statistically significant association (p > 0.05) ( Table 5) . Table 4 -Relation between open bite and duration of pacifier habit on the dentition. Santo Expedito do Sul/RS, 2008. dISCuSSIOn The malocclusions are result of changes that occur in the growth of some components, depending on the interaction of variables related to heredity and environment, including the positive and harmful stimuli present mainly in the formation and development of the orofacial complex during childhood and adolescence. However, the range of conditions considered for evaluation of the occlusion characteristics, both for primary, mixed and permanent dentition, gives it very different epidemiological characteristics, making the comparative analysis more difficult. The magnitude of the tendency in prevalence and severity of malocclusion have been difficult to measure, because of the difficulty of calibration of indexes and variety of indicators. Despite the large number of studies, different criteria for registration of occlusal condition, limit the comparisons between the results of different epidemiological surveys. However, in the analysis of occurrence of malocclusion, it can be noticed by several reported studies that the prevalence is high among students and therefore interferes on the quality of life of individuals, it consists of a public health problem. 11 However, there is great possibility for prevention and treatment when these problems are diagnosed in different locations. 12 The anterior open bite malocclusion, the dependent variable of this study, represents a major problem in the area of oral health due to its high incidence and character of early onset. This malocclusion is associated with an imbalance in the neuromuscular system with an impact on the structures and functions of the stomatological system. 12 In this study there was a 34.2% prevalence of anterior open bite in deciduous teeth, resembling the study by Tomita et al 13 and Mendes, Valencia and Lima, 14 where the frequency of anterior open bite in the deciduous dentition had a percentage of 27.7% and 29.7% respectively among students. A higher prevalence occurred in the study by Clemens and Sanchez 15 in which a percentage of 62.38% of anterior open bite in this dentition was obtained.
In the study by Thomas and Valencia 16 the anterior open bite showed a lower percentage, totaling 15.5% of the analyzed children, contrary to other studies showing that malocclusion is one of the most common changes observed in the primary dentition. At this age the treatment and development of interceptive measures is important, as well as continuing education programs in public health for the prevention of malocclusion. The percentage of anterior open bite found in the permanent dentition in the present study was 15%, a result that resembles the one found in schoolchildren aged 12 to 15 years in Porto Alegre. 5 Although Lima et al 17 have reported much lower values in their study, a total percentage of 0.40% of the children. As in the study by Marques et al 18 anterior open bite showed a low percentage with 3.3% of schoolchildren.
In the present study there was an association between pacifier sucking habit and the presence of anterior open bite with a percentage of 36.5%, which can be compared with the mentioned national studies chronologically performed by Forte and Bosco, 6 Pires, Rocha and Cangussu, 19 Souza Vasconcello, 20 Ignacchiti et al, 21 Tomita et al, 13 Rochelle, 2 Maciel and Leite, 22 Albuquerque Jr et al, 7 where the presence of anterior open bite is strongly associated with the habit of sucking a pacifier. Great part of the child population has the non-nutritive habit of sucking a pacifier, which may lead to anterior open bite, although the literature admits that habits during the primary dentition have little or no effect in the long run, on the teeth. But the persistence of the habits in the mixed dentition can cause an anterior open bite. 22 An important fact found in this study was the progressive decrease in the prevalence of anterior open bite with growth and development of the individual, which is against the results found in others studies 15, 17, 23 . A tendency toward self-correction of the problem was observed, especially when passing from the deciduous to the mixed dentition. Children who have addictive oral habits with physical and psychological development tend to abandon the habits that favor the occurrence of anterior open bite. Eliminating the cause, functional balance normalizes the situation spontaneously. Hence, the importance of emphasizing the elimination of vicious habits in the early ages.
It is known that the severity and establishment of anterior open bite associated with oral habits depends on the intensity, duration and frequency of these habits -called the Graber's triad. Regarding the period in which habits may remain without resulting in general problems for the stomatognathic system, the authors argue that when the sucking habit persisted until 4 years of age, there is a higher prevalence of anterior open bite, as well as the probability of reverting the malocclusion is considered satisfactory when the habit is removed. If the child gives up the habit during the primary dentition, there is the possibility of self-correcting anterior open bite. 8 Another author states that if the habit persists until around 3 years of age it will cause fewer changes in occlusion, generally affecting only the anterior region of the jaws, and then with the stimulus withdrawn, they follow their normal growth. 2 In fact, the longer the habit persists, the greater the proportion of children with open bite malocclusion among other malocclusions. 5, 24 In a study in Manaus, AM, the authors concluded that the duration of the pacifier habit was higher among children who had open bite. 25 These results confirm the findings in this study that the frequency of daily use and duration in years of sucking a pacifier had a strong influence on anterior open bite malocclusion in the deciduous and mixed dentitions.
The prevalence of malocclusion in this study was high, demonstrating how important the recognition of malocclusion is, as an important factor not only regarding the need for treatment, but for educational and preventive activities, which should be part of a development program that contemplate the health of this town. Emphasizing the importance of early elimination of harmful oral habits, and a correct diagnosis by the dentist and / or orthodontist for prevention of malocclusion, especially the anterior open bite.
COnCLuSIOnS
Based on these results it can be concluded that:
• The prevalence of open bite in children from the city of Santo Expedito do Sul was 22.8%.
• The presence of oral habits, like pacifier use, was strongly associated with anterior open bite malocclusion in all three dentitions.
• The frequency and duration of daily use in years of pacifier sucking habits were strongly associated with anterior open bite malocclusion in the deciduous and mixed dentition, however, both variables were not associated with the permanent dentition.
